An adaptive servomechanism is developed for practical tracking (with prespecified asymptotic accuracy), by the system output, of any admissible reference signal (viz. absolutely continuous and bounded with essentially bounded derivative) in the context of a class of controlled dynamical systems modelled by functional differential equations.
Introduction
Analysis and synthesis of a universal servomechanism is addressed in the context a class of controlled dynamical systems having the interconnected structure shown in Figure 1 : in particular, the objective is a servomechanism which, for every system of the class, ensures practical tracking (that is, approximate tracking with prespecified asymptotic accuracy), by the system output y, of an arbitrary reference signal r (assumed absolutely continuous and bounded with essentially bounded derivative).
The dynamic block 1 , which can be influenced directly by the system input (control) u, is also driven by the output w from the dynamic block 2 . Viewed abstractly, the block 2 can be considered as a causal operator which maps the system output y to w (an internal quantity, unavailable for feedback purposes).
By way of a prototype, we remark that the adaptive servomechanism developed in this paper is applicable to the class L of finite-dimensional, real, linear, M-input (ut 2 R M ), M- [15] (see, also, the seminal work by Morse [10] , [8] and [9] ) that every member of the latter linear class L is stabilized by the following adaptive high-gain output feedback strategy
Special features of this strategy are its simplicity and the absence of any plant identification mechanism. The strategy has been extended, by the introduction of a dead-zone in the gain adaptation (see, [5] ), to achieve practical tracking (that is, tracking with prescribed asymptotic accuracy quantified by 0). Specifically, the strategy
where, for 0, d denotes the distance function given by d : = m a x fjj , 0g and et : = yt , rt denotes the tracking error between output and reference signal r, the latter being any bounded absolutely continuous function with essentially bounded derivative. A particular feature of the strategy (3) is that no internal model for the reference signal dynamics is required. Generalizations to various classes of nonlinear systems are contained in [1, 3, 4, 5, 11, 12] .
The novelty of the present paper is that we enlarge considerably the underlying class of systems (compared to those considered in the above cited works). The enlarged class encompasses, for example, interconnections with systems which exhibit the input-to-state stability (ISS) property [14] , systems with delays (both point and distributed) and systems with hysteretic nonlinearities. Moreover, the simplicity of the adaptation mechanism is preserved. J := f 2 K j 8 2 R + 9 2 R + : 8 0g:
The class of systems
We extend the above-mentioned prototypical results to a class 
where h 0 quantifies the "memory" of the system (h = 0 in the linear prototype), p may be thought of as a (bounded) disturbance term and T is a nonlinear causal operator. For convenience, we denote a system of class Sh f T by p f g T 2 S h f T and, whenever h and the functions f and T are contextually evident, we simply write S in place of Sh f T .
The control objective
Given h 0 and f T 2 J , the control objective is to determine continuous functions 
The main result
We preface the main result with the remark that the defining : the essence of this extra condition (which, for reasons of brevity, we do not elucidate here) is the imposition of a rather weak "local Lipschitz" property on T: suffice it to remark here that the operator T in each example in Section 5 below exhibits the requisite property. In the present paper, we will refer loosely to the property as the "weak local Lipschitz property", abbreviated as the "wll-property". 
) applied to (4) yields a closed-loop system which achieves the control objectives (i)-(iii).
Remarks. A sketch of the proof of Theorem 2 is provided below (full details can be found in [6] ). We remark that, for illustrative purposes, in the above theorem we have given simple choices for the controller functions and . In fact, there is a plurality of possibilities in those choices [6] : practical considerations might suggest appropriate alternatives.
Sketch proof.
(a) For each y 0 k 0 2 C ,h 0 R M+1 , [ Therefore, k is unbounded and so, by (7) 
Infinite-dimensional linear systems
The above results on finite-dimensional linear systems extend directly to infinite-dimensional systems of the form ( For such systems, the control (11) is such that Theorem 2 is applicable and so the control objectives (i)-(iii) are achieved.
Systems with delays and hysteresis
Consider the general system (4) and assume that p f g are such that Properties 1-3 of Definition 1 hold. With regard to the casual operator T (equivalently, subsystem 2 of Figure 1 
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Assume that the system is input-to-state stable (ISS) [14] 
It can readily be verified that this operator is admissible within our formulation. The reader is referred to [13, 6] for further details and generalizations of this operator class.
